INTRODUCTION

T he end of the 20
th and beginning of 21 st century have been characterized by the accelerated development of the tertiary sector, i.e. the field of services. This has been evidenced by the growing share of the services in the gross domestic product, as well as the increased employment in this sector. This rapid development resulted from the numerous factors, such as: globalization, higher living standard and income, urbanization, modernization of transport, technological innovation, etc. Since the airlines business belongs to the service industry, where most of the carriers offer competitive prices and uniform loyalty programs, the only form of differentiation is the superior service quality. The modern era of globalization and technological progress has led to the growing importance of the air transport worldwide. The increased need to travel and discover new places, whether for business or leisure purposes, emphasized the role of air transport. It has led to the emergence of the "global village" concept, where people are no longer strictly tied to one place, but can afford to travel from one place to another in a relatively short time. There are close links between air transport and international tourism. The latter, in a significant way impacts on to the development and stimulation of changes in aviation and, in particular, this applies to start new routes or increasing competition by the emergence of new carriers. On the other hand, air transport is an important element of the present globalization processes and due to the growing internationalization dependencies within the global economy is open to new challenges and adapts to the needs of its users [1] . Authors [2] and [3] analyse the relationship between tourism and air transport and conclude that any changes in aviation efficiency are closely linked to tourism development. On the one hand, new forms of tourism and new destinations influence air transport demand while, airports provide essential infrastructure to support regional, social and economic growth.
The high demand for airline services led to establishment of numerous local and international carriers that are constantly seeking to find market niches, so they can stand out among the competition and sustain their business. Meeting costumers' expectations is no longer sufficient to 1 University of Novi Sad, Faculty of Economics Subotica, Segedinski put 9-11, 24000 Subotica, Serbia, 
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keep passengers loyal to an airline. The main goal behind the high service quality is to satisfy customers' needs and create extra value for them, as only satisfied customers will return to the same company and provide a long-term source of income for them.
Due to deregulation and dynamic development of the air transport in the recent decades, the concept of performance evaluation and efficiency measurement has been given an increasing attention. The empirical studies started focusing on this topic and implementing various quantitative methods. Nowadays, there is a variety of models used in performance evaluation of the airlines with the aim to improve the quality of their service and customer satisfaction. The main goal of this paper is to implement Data Envelopment Analysis (DEA) in order to compare the efficiency of the two largest airlines in our region and seven top-ranked airlines in the world. According to [4] , the non-parametric methods like DEA can help to determine the best practice when it comes to the desired performance of the organizations that operate within the same business area. Such performance evaluation is superior comparing to the traditional approaches that were emphasizing financial aspects of the business. On the other hand, the modern approaches focus on the various aspects of the business and summarize their parameters into a single measure within defined multidimensional framework.
The next chapter refers to the literature review related to this topic, while the third and fourth chapter is highlighting the development and the modern tendencies of the aviation industry.
The following chapter is focused on the basic concepts of Data Envelopment Analysis that was used in order to analyze the relative efficiency of the airlines. The sixth chapter includes interpretation of the obtained DEA results, while the final chapter outlines the main conclusions and guidelines for the future research.
LITERATURE REVIEW
The feature of Data Envelopment Analysis [5] to deal with the problems involving multiple inputs and outputs, in addition to the simplicity of the assumptions underlying the model, made this method widely used in the evaluation of the air transport efficiency since 1990's. DEA method can easily be applied for the efficiency analysis in different industries, such as banking sector [6] , [7] , rail network efficiency in the UK [8] , as well as the road transport efficiency in Norway [9] .
When it comes to the airline industry, numerous authors were dealing with the operational efficiency by using different models of performance evaluation and measurement. Authors [10] implemented fuzzy logic with the aim to assess the service quality of three Taiwanese airlines, while the other study [11] applied well-known BSC method to assess the performance efficiency of the airlines in Turkey.
Schefczyk [12] used Data Envelopment Analysis in order to evaluate the airlines' operational efficiency, as well as to determine the strategic factors affecting their profitability and performance.
Yayla-Kullu and Tansitpong [13] used DEA method to evaluate and compare the performance of the low-cost and full-service carriers in the United States in terms of their service quality.
Fethi, Jackson and Weyman-Jones [14] implemented Data Envelopment Analysis with the aim to assess the efficiency of 17 airlines over four years period. Besides that, in the second stage they applied Tobit model in order to identify the effect of various variables on the efficiency.
Rubem et al. [15] analysed the operational performance of Brazilian carriers from 2007 to 2010 using the combined approach of Data Envelopment Analysis and dynamic clusters.
In addition to the above, some of the modern studies incorporated environmental factors into efficiency analysis of the airlines. The authors [16] applied bootstrapped data envelopment analysis model with variable returns to scale in order to examine the environmental and technical efficiency of the airlines. For the purpose of the analysis, 48 world's major full-service and low-cost carriers were selected from six different regions. The obtained results showed that the most technically efficient airlines are originating from China and North Asia, while the best environmental performers are from Europe. On the other hand, another study [17] included the noise level as an undesirable output in the efficiency analysis of Taiwanese airports.
DEREGULATION AND DEVELOPMENT OF GLOBAL AIRLINE INDUSTRY
In the past decades, the aviation industry has been affected by numerous changes that have taken place as a result of rapid technological progress, changed consumer preferences and turbulent political events. Increasing demands for mobility, further globalization of society and changing consumer behaviour lead to growth in traffic flow and segmentation of the air transport industry. The deregulation of the airline industry and increasing customer awareness of service quality has added to the competitive nature of the environment.
Since US deregulation of its domestic airline markets, many countries, including the United Kingdom, New Zealand, Chile, Canada and South Africa, have deregulated or substantially liberalized their domestic markets [18] . The deregulation left significant repercussions on the development of the airline industry around the world, while liberalization and increased competition led to more sophisticated consumers' expectations in terms of the service quality. By abolishing the regulatory framework, the government has only kept control over safety, while routes, fares and the network structure were left to the market mechanism. That provided more space for business maneuvering, even though there was continued pressure from the legacy airlines to maintain the existing situation.
The rapid technological development and market changes led to a significant drop in the airlines' operating cost and further fare reduction, which resulted in the increased demand and fierce competition among the airlines. The liberalization of the air transport globally led to a "price war" among the airlines, which along with the excess capacity and increasing supply led to reduced profitability. In addition to that, the "low cost" business concept was introduced and the Southwest Airlines was one of the first to adopt the aforementioned business model that allowed for lower air fares comparing to its competitors [19] . The advantage of these airlines is their flexibility and quick adaptation to the changing market conditions while focusing on customers' needs and satisfaction. In order to respond to the occurred market changes, the airline management started focusing more on the strategic planning, cost management and productivity enhancement, as well as customer satisfaction.
Increasing competition, as well as the similarity of the airlines' offers, impose a significant challenge to achieve competitive advantage on the modern market. The airline network is constantly expanding and getting richer by the new destinations. The trend of globalization has contributed to the creation of strategic alliances among the airlines, which helps them increase their competitive strengths and market share, while providing passengers with superior service quality. Under these circumstances, airlines not only attempt to establish more convenient routes, but also introduce more promotional incentives, including frequent flyer membership programs and other benefits.
For a long time, the price was the key element of the marketing mix that was affecting the air carrier choice among the passengers. However, as the price is no longer the strongest tool, the emphasis is on the intensive investment in the research and development, as well as on the employee training that will deliver higher level of service quality and enable airlines to differentiate among the competition.
MAIN ASPECTS OF SERVICE QUALITY IN THE AIRLINE INDUSTRY
The exponential growth of the tertiary sector has been one of the main global market trends over the past decades. Services stimulate economic growth and generate national wealth; therefore, tertiary sector is nowadays the main contributor to the economic development.
The United States is a number one country in the services field, thanks to the increased share of the services in the gross domestic product, as well as the high employment in this sector. The same trend is evident in other developed countries, which indicates that the service sector is growing much faster than the entire global economy. This is supported by the fact that the services constitute more than a quarter of the total value of the international trade. According to Giarini [20] services are the main driving force of the economic mechanism, i.e. the natural means for satisfying needs and increasing wealth of the nation.
Every modern company within services field must be aware of the necessity for the continuous adaptation and alignment with the prevailing market trends. Competition is intensifying and it is therefore becoming more important for service organizations to differentiate their service products in the most meaningful way. The airline business is vibrant and dynamic industry since it plays a key role in the development of the world economy, tourism and related activities, by facilitating international trade and economic relations between countries and by stimulating exchange of people and ideas [18] . Airlines, as the service market leaders, must constantly monitor and follow the emerging market trends in order to timely adjust their business strategies. The primary service offered by an airline is the air transport and it is the same for all of them. However, what distinguishes them from the competition is the high quality of the service and customer satisfaction.
According to Gursoy, Chen & Kim [21] the airlines must be able to differentiate themselves in the eyes of consumers by focusing on service quality attributes because their long-term success depends on how well they are positioned in the market place. Operational efficiency and effective marketing through understanding the consumers have already been identified as key factors in the survival and competitive success of the air carriers.
The services provided by airlines are not as complex as high technology products, but they are made up of a very complex mix of intangibles [22] . Airline products are not physical objects, but performances and experiences, thus they can differ from one service provider to another and also from one customer to another. The airline service quality is difficult to be defined and measured due to its heterogeneity, intangibility and inseparability. Passengers expectations and perceptions are among the factors influencing the service decisions of airlines. Thus, in order to sustain a successful business, the airlines must be aware of the fact that the basic service is no longer sufficient to secure passengers' satisfaction and loyalty, but it requires also additional services that will provide the added value for their customers.
According to Butler and Keller [23] , in the airline industry it is only the customers who can truly define the service quality. Recognizing this, some air carriers tend to position themselves based on a commitment to improve the quality of customer service [10] . An airline position in relation to competitors depends on the perceptions held by users of the service, which are measured through the quality of service rendered. Service quality is an integral part of the positioning strategy since services in the airline industry are dependent on customers perceptions and expectations of the airline product. It is one of the key factors in attracting and retaining loyal customers and employees. Therefore, it is imperative for air carriers to establish a favorable image in the consumers' minds regarding their service attributes as viewed by consumers.
Empirical studies of the demand for airline services demonstrate that service quality is central to the choice of airlines for both business and leisure travelers. Delivering high-quality service to passengers is essential for the survival of airlines. According to Weber [24] , what attracts customers is not a wide network of the destinations, nor their loyalty program, but the high quality of their service. This implies that the airlines must constantly work on their product and service improvement, in order to be able to successfully meet the growing demands of the passengers and ensure long term sustainability.
METHODOLOGY
Data Envelopment Analysis (DEA) is a mathematical programming technique used to analyze and compare the efficiency of different entities. Unlike parametric statistical methods, DEA compares the efficiency of each individual entity with the highest achieved level of efficiency, rather than the average. It is a non-parametric approach, since it does not require a priori assumption about the analytical form of the observed inputs and outputs. A significant advantage of DEA method is that a variety of different inputs and outputs can be used in the analysis, which can be represented by different types of metrics. The results represent the relative efficiency measures, as they depend on the number of entities involved in the analysis, as well as on number and structure of inputs and outputs. Based on the results of the analysis, it can be determined how many decision-making units (DMUs) are ineffective in relation to the effective ones, and how much it takes to reduce a certain input and / or increase a particular output in order to render these units effective. The number of DMUs which are included in the analysis depends on the research objective, as well as on the number of homogeneous units whose performance should be compared. It is recommended that the number of DMUs should be bigger than the product of inputs and outputs, to be able to effectively distinguish between the efficient and inefficient DMU [25] .
There are different formulations of the linear programming models used in the DEA analysis, which have been applied in efficiency analysis of transportation industry. Based on the reviewed literature, it can be concluded that the output-oriented DEA model with a constant return to scale is the best solution when it comes to efficiency analysis of the airlines. This model was first introduced in 1978 by Charnes, Cooper and Rhodes. The analysis is carried out by solving the following model [5] of linear programming for each entity:
(1)
where s are outputs and m inputs, y rk is the amount of output r used by DMU k, x ik is the amount of input i used by DMU k and s r are s i the output and input slacks, respectively. Efficiency of DMU k is Φ k
RESULTS
In reference to the above-mentioned linear programming model, the data envelopment analysis will be performed in order to compare the efficiency of the chosen airlines. In order to compare efficiencies of two major airlines in our region with the world's top ranked seven airlines, the total of nine airlines were included in the analysis: Air Serbia, Croatian Airlines, Singapore Airlines, Lufthansa, KLM, Qatar Airways, Etihad Airways, Cathay Pacific and Emirates. The adequate selection of inputs and outputs is a crucial step in every efficiency analysis. This study seeks to evaluate the operational performance of the above-mentioned airlines in terms of the carried passengers and cargo tonnage, which represent the output values, while the input variables are: number of employees, fleet size and number of destinations. The data were collected from the official web sites, i.e. annual reports of the mentioned airlines for 2016. The tables 1 and 2 show the chosen output and input variables.
The Open Source DEA software has been used to perform the analysis. The presented linear programming model (1) has been solved for every DMU, thus the productivity of a company is evaluated by comparing the amount of output produced against the inputs used. The performance of each DMU is obtained by comparing its efficiency with the highest performed unit in the given data set and it calculated using a linear optimization process which tries to maximize each entity's ratio by finding the best set of weight for this particular entity [26] . The results showed that four of nine observed airlines have achieved the maximum efficiency that equals 1. Accordingly, it can be concluded that Emirates, Croatian Airlines, Singapore Airlines and Lufthansa are using their resources in the most efficient way, thus achieving the optimum input-output ratio. Based on the presented results of the DEA model, it can be concluded that KLM, Cathay Pacific, Etihad Airways, Qatar Airways and Air Serbia have lower efficiency compared to other observed airlines, which means that the actual amount of inputs should give higher level of output in order to achieve the optimal efficiency. Table 7 : Slacks of DEA model DEA model also provides information on slacks, i.e. the potential improvements in input and output variables for the inefficient units within the given data set when compared to their efficient targets. The slacks relate to the further increases in output or reduction in input that could be gained beyond the ones implied by the radial projection. From the data presented in table 7, we can conclude that KLM, Etihad Airways, Qatar Airways and Air Serbia should be focused to improve their cargo efficiency in order to accomplish the maximum relative efficiency. Also, the number of destinations should be reduced for those inefficient companies.
CONCLUSION
Air transport link with tourism have always been noticeable. There is no doubt that the future development of the tourism industry depends on a gradual increase in air services [1] . The main goal of this paper was to assess the efficiency of the two airlines of this region with the world's top ranked airlines by using simple and powerful mathematical tool. According to the obtained results of the analysis, the Croatian airlines obtained the maximum relative efficiency, while Air Serbia should improve its efficiency by increasing the number of passengers and amount of carried cargo. The results of the performed analysis can be used as a future guideline for creating effective business strategies that will enable airlines competitiveness and sustainability on the market.
It is important to highlight that data envelopment analysis observes the efficiency of one carrier in relation to the others included in the analysis. Bearing in mind that it indicates the relative efficiency, the results of the analysis largely depend on the chosen sample. For the purpose of the future analysis, it would be interesting to observe the changes in the relative efficiency of these airlines over a longer period of time, in order to perceive the potential global trends and changes. Besides that, it would be also interesting to include the environmental factors in the future analysis.
